Introduction: Data on the features of atherosclerosis of common carotid artery are important for informing strategies against ischaemic stroke in Subsaharan Africa, but are scarce. Materials and Methods: This study therefore investigated, by light microscopy, the presence of features of atherosclerosis in the left common carotid artery among 108 black Kenyans [76 males; 32 females; Mean age 36.4, range 22-82 years] who suffered violent death. Specimens from the distal segment of the artery were prepared for routine paraffin embedding, and 5µ sections stained with Mason's Trichome. Results: At least one feature of atherosclerosis was observed in 22 (20.4%) cases. Intimal hyperplasia alone was present in all the 22 cases followed by Intimal hyperplasia and degeneration of internal elastic lamina 19 (17.6%); Intimal hyperplasia combined with disintegration of internal elastic lamina and medial degeneration 17 (15.7%). Thickening of tunica adventitia with neovascularization were present in 8 (7.4%) of cases. All the features were more frequent in males than females (1.4:1) and those over 40 years old. Eight of the cases (36.4%) were in individuals aged below 40 years. Conclusion: Multiple features of atherosclerosis in common carotid artery are present in over 20% of the asymptomatic black Kenyans studied. They occur more frequently in males, and affect individuals younger than 40 years. These features appear in all three layers of the vessel wall, suggesting that the disease has attained several stages of severity in this population. We recommend early screening for the disease in individuals at risk.
Introduction
Atherosclerosis of the common carotid artery (CCA) is one of most common causes of ischaemic stroke (HANDA, MATSUMOTO, MAEDA et al., 1995; NAGAI, KITAGAWA, SAKAGUCHI et al., 2001 ). This condition is on the increase in Sub Saharan Africa, including Kenya (MENSAH, 2008; TRUELSON, 2010) . Data on the features of atherosclerosis in the common carotid arteries are important in enhancing understanding of this disease and hence its mitigation strategies. We recently demonstrated the existence of anatomical risk factors for common carotid atherosclerosis in a substantial proportion of Kenyans (OGENG'O, ONGETI, MALEK et al., 2013) features of atherosclerosis in the tunica adventitia of the CCA in nearly 10% of the population (OGENG'O, ONGETI, OBIMBO et al., 2014) . Further, atherogenic changes in the common carotid artery are important predictors of atherosclerosis in other vascular beds (DARABIAN, HORMUZ, LATIF et al., 2013) . The magnitude of atherosclerosis shows regional, geographic and ethnic variations (KHAN, NAQVI, BANSARI et al., 2011; MIRANDA, BERNADE-ORTIZ, SMEETH et al., 2012; PU, LIU, WANG et al., 2013) . Until recently, this disease was considered uncommon in Subsaharan Africa. Recent studies, however, indicate a steep rise in atherosclerosis (OLADAPO, OLUSAKIN, AKANG et al., 2013) . Indeed, stroke is a major cause morbidity and mortality in Kenya (MULI and RHODA, 2013) . In order to mitigate further rise, there is need for more reports on atherosclerosis of common carotid arteries. In view of the heavy burden of stroke in Africa, several mitigation strategies have been proposed mainly on prevention, surveillance and rehabilitation. (OWOLABI, 2011) . Implementation of these strategies requires histopathological data. This study therefore examined the common carotid arteries of black Kenyans for the presence of features of atherosclerosis.
Materials and Methods
Materials for this study were obtained from 108 left common carotid arteries of adult black Kenyans [76 males, 32 females; Mean age 34.6 years, (range 22-82)] during autopsy at the Department of Human Anatomy, University of Nairobi. Only arteries without macroscopic features of atherosclerosis were included in the study.
Specimens were taken within 72 hours of death, to avoid overt postmortem damage to the tissues. Two millimeter long specimens were taken from the distal left common carotid artery. They were fixed by immersion in 10% formaldehyde solution for three days, then trimmed and processed routinely for paraffin embedding. Five micrometer sections were stained with Mason's trichrome stain for demonstration of mural components and features of atherosclerosis. The slides were then examined at various magnifications, using a light microscope. Micrographs were taken using a high resolution digital camera.
They were analysed for age and gender, using statistical programme for social science (SPSS) version 17.0. The data are presented using tables and micrographs.
Results
Six features of atherosclerosis were identified in 22 (20.4%) of the cases: namely intimal hyperplasia, disintegration of internal elastic lamina (IEL), medial degeneration, disintegration of elastic lamellae, adventitial thickening and adventitial hypervascularity. The one present in all the 22 cases was intimal hyperplasia. It was combined with disintegration of IEL in 19 (17.6%). The various combinations of features are shown in Table 1 .
In 15 (13.9%) of the cases the intimomedial thickness (IMT) was mainly due to thickening of the tunica media (Figure 1a) . In the remainder of cases, there was moderate (Figure 1b) to severe intimal hyperplasia. Cases of severe hyperplasia also showed other features reminiscent of atherosclerosis, namely presence of inflammatory cells, intimal neovascularization, disintegration of internal elastic lamina, disintegration of elastic lamellae and medial fibrosis (Figure 1c ). In 13 (12%) of cases, the thickened intima also showed fatty degeneration and areas of localized inflammatory cell infiltration (Figure 1d ). In 17 (15.7%) cases, the IEL had ruptured, bringing the tunica intima and tunica media in direct contact. In these cases, both intima and media appeared fibrotic and disorganized ( Figure 1e ). Some cases of mild intimal thickening and medial fibrosis were associated with profuse proliferation of vasa vasora in the thickened tunica adventitia (Figure 1f ).
Age and gender distribution
Of the 22 cases that showed features of atherosclerosis, the mean age was 42.3 years, peaking between 41-50 years. Majority (63.6%) were aged 50 years and less, Eight cases (36.4%) were aged 40 years and less. The male:female ratio was 1.4:1 (Table 2) 
Discussion
Features of atherosclerosis were present in over 20% of those studied. This is only slightly lower than 25% in the Caucasian populations (GOUBERGRITS, AFFELD, FERNANDEZ-BRITTO et al., 2001 ), but comparable to 22.5% among Nigerians (ERETE, OGUN, OLADAPO et al., 2012) . This indicates that the burden of atherosclerosis in the carotid arteries among black Africans is comparable to that in Caucasian populations. This is concordant with studies in other African countries (OLADAPO, OLUSAKIN, AKANG et al., 2013) . Measures should therefore be instituted to curtail escalation of this condition. The most prevalent feature was intimal hyperplasia which has been correlated with presence of risk factors for atherosclerosis (CIZEK, BEDRI, TALUSAN et al., 2007) . Its existence in the Kenyan population is consistent with presence of risk factors similar to those present in other populations (KAMOTHO, OGOLA, JOSHI et al., 2004; MATHENGE, FORSTER and KUPER, 2010) . Besides intimal hyperplasia and significant percent stenosis, other features of atherosclerosis observed in this study included the following: intimal hypercellularity, disintegration of IEL, medial degeneration, mural neovascularization and adventitial thickening. Intimal hypercellularity is usually due to inflammatory lymphocytes, monocytes, macrophages, mast cells, smooth muscle cells and pericytes. Their increased number is caused by stimulation of their proliferative activity (OREKHOV, ANDREEVA, MIKHAILOVA et al., 1998; ZHDANOV, 1998) and migration of muscle cells from the tunica media (LIBBY, 2006) . Distintegration of IEL occurs in advanced atherosclerosis (WONG and SCHREIBER, 1996; KWON, KIM, HONG et al., 1998; KONIARI, MARRILAS, PAPADAKI et al., 2011) . Medial degeneration is caused by chronic apoptosis of vascular smooth muscle cells which accelerates atherogenesis and progression of atherosclerosis in the established plaques (CLARKE, LITTLEWOOD, FIGG et al., 2008) . With progress of atherosclerosis, there is also extensive destruction of elastic lamellae (SELVIN, NAJJAR, CORNISH et al., 2010) , focal necrosis (LAVEZZI, OTTAVIANI and MATTURRI, 2005) and fibrosis (MORENO , PURUSHOTHAMAN, FUSTER et al., 2002) .
Adventitial thickness on the other hand occurs in advanced atherosclerosis because of inflammation and increased vascularization by vasa vasora (THIM, HAGENSEN, BENTZON et al., 2008; OGENG'O, ONGETI, OBIMBO et al., 2014) . The presence of these features in various combinations is a strong indication that atherosclerosis is an established problem in the black Kenyan population.
The features were more common in males and females. This is consistent with literature reports that atherosclerosis and stroke are more common in men than in premenopausal women (PETREA, BEISER, SESHADRI et al., 2009; APPELROS, STEGMAYR and TERENT, 2009) . In this population, over 30% of the individuals were aged 40 years and below, again consistent with reports that among black Africans, the disease occurs early (ALTADZHANOV, MUKOMENA, LAKHI et al., 2012) . This suggests that stroke is likely to manifest early. Indeed reports indicate that stroke occurs 10 -15 years earlier in this population than in Caucasian ones (OGENG'O and OLABU, 2010) . This implies that control measures, for example targeting lifestyle modification, in this population should be instituted early.
Conclusion
Multiple features of atherosclerosis are present in over 20% the carotid arteries of the asymptomatic black Kenyans studied. These features appear in all three layers of the vessel wall suggesting that the disease has attained several stages of progression. They occur early and are more common in males. Control measures should commence early.
